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Aim:  
 
Ultrafine protein particles have been fabricated from natural fibres, such as silk and 
wool. Our studies suggested that particles could be used for fabricating tough macro-
porous composites scaffolds for tissue engineering. They are also efficient for reversible 
binding of metal ions. We are currently analyzing the sorption properties, 
biocompatibility and biodegradability of a range of particles to evaluate possibility for 
biomedical and healthcare applications.  
 
Method:  
 
A different sized particles were prepared using cutter milling, attritor milling and air jet 
milling. Particle size distribution was measured using laser light scattering and scanning 
electron microscopy. Surface area was determined using Nitrogen adsorption. AFM 
imaging was used to study particle surface contour. Surface charges were measured 
using a Zetasizer. In-vitro degradation kinetics is being studied using protease XIV and 
immunological responses are measured by estimating inflammatory factors through RT-
PCR. 
 
Results:  
 
A combination of wet attritor milling, spray drying and air jet milling could produce 
particles with a volume average particle size less than 1 μm. Surface area was upto 20 
m2/g. Overall milling behaviour of different type of fibre materials are similar, but their 
reactivity and surface polarity are different due to variations in chemical composition 
and microstructure. Fabrication methods highly influenced particle shape, surface 
roughness, and their binding behaviour. Solubility and degradation behaviour were 
changed during milling as a result of changed microstructure.  
 
 
Conclusions:  
  
This study provides clues about potential application of milled protein fibre particles for 
biomedical application such as drug delivery and tissue engineering. 
 
